Assessing the Hypoxic Response in Intestinal Organoids
Romina Falahaty1, Dr. Neeraj Kumari 1,and Dr. Cullen M. Taniguchi MD, PhD.2
of Radiation Oncology, UT MD Anderson Cancer Center, Houston, TX, USA,

• Here performed a preliminary study to elucidate the
effect of hypoxia or FG4592 treatment on HIF2
expression.

• A selective GI radioprotector may allow cancer
patients to receive a higher, and potentially curative,
dose of radiation for tumors located near the
intestines (e.g. pancreatic cancer).
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Figure 3. Observation at 24, 48, and 72 hours under hypoxia and
normoxia indicated no morphological changes.

Figure 4. immunoblot demonstrates that maximal HIF-2 expression
was achieved under normaxia at 48 hours.
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Figure 1. Under hypoxic

Significance

We observed no morphological changes
in enteroids grown in either normal
(20%) or low oxygen (5%) levels,
however there was greater HIF2
stabilization at baseline at 5% compared
to normoxia. The addition of FG-4592
led to enhanced HIF2 expression
detectable starting at 48 hours of
incubation, with maximal expression at
72 hours. The protein expression of HIF2
was normalized by the protein
expression of Actin (loading control).
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• Stabilization of Hypoxia Inducible Factor 2 (HIF2)
mitigates and protects against radiation induced GI
toxicity.
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Patient-derived enteroids (PDEs) A
were obtained with from the
Baylor Digestive Disease Core
as part of a collaboration. These
PDEs were collected from
discarded tissues after gastric
bypass surgery. The enteroids
were grown in Matrigel plugs
within 24 well plates and
supported by conditioned media
from
L-WRN
cells,
which
Figure 2. Diagram A) outlines procedures of retrieving human intestinal cells,
produce Wnt3a, R-Spondin and
3D cell culture of enteroids, 3D subculture, and treatment/experiment. Diagram
B) demonstrates the procedure of a western blot.
Noggin.
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To further enhance the hypoxic responses, the hypoxia mimic, FG-4592 (50uM), or DMSO
control was added the culture media and enteroids were harvested after 24, 48, or 72 hours
of treatment. HIF expression in these human enteroids were evaluated under normoxic
(20% O2) and hypoxic (5% O2) conditions. The Bradford method was used for protein
estimation. Protein expression of HIF2 was evaluated by western blot.
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• The close proximity of small intestine to the pancreas
subjects the sensitive tissue to radiotoxicity from
exposure to high-dose radiation,
• There are no approved therapies to prevent,
mitigate, or treat GI-ARS (Gastrointestinal-AcuteRadiation Syndrome).
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(low oxygen) conditions,
EGLN (prolyl hydroxylases)
becomes unresponsive
causing no hydroxylation of
HIFs leading to HIF
stabilization and nuclear
translocation, where they bind
to the DNA and expresses
genes require for cell survival
and epithelial integrity.

Key Takeaways
• Our results demonstrate that the radioprotective
drug FG-4592 is raising HIF2 in human
enteroids.
• Further testing will need to be done to verify the
radioprotective effects of FG-4592 in these
PDEs.
• This will potentially open avenues for ablative
radiation in unresectable pancreatic cancer.
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